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New and Historic Energy Direction 

with Shale 
ÅIncreasing share of U.S. natural gas 

production. 50%?  70%? (2040) 

ïEnergy security 

ïGeopolitical 

ÅWorkforce 

ïE&P, manufacturing, and beyond 

ÅEnvironmental benefits-power gen. 

ïGHG advantage over coal 

ïStrategic fit with renewables 

ÅBalance of trade benefit ïvalue add 

ÅOpportunity for technical innovation 

ïResearch to mitigate environmental 

and commercial risk 

 

 

 

 

 

 



Marcellus Center for Outreach and 

Research 
ÅResearch  

ïDown hole technical 

issues 

ïAbove ground risk(s) 

ÅAir emissions 

ÅCommunity impacts 

ïSocio-economic 

ÅAgriculture, tourism 

ïEnvironmental 

ïWater ï lifecycle impacts 

ïWorkforce 

ïBusiness devôl 

ïRegulatory 

ïGovernance 

 

 

 

 





Fractures and Seals 

Source: T. Engelder, PSU 
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Surface/Groundwater Protection 
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Sources: J. F. Kenny, N. L. Barber, S. S. Hutson, K. S. Linsey, J. K. Lovelace and M. A. Maupin. 2009. Estimated Use of Water in the United States in 2005, U.S. 
Geological Survey, Circular 1344

Graphic update based on Pennsylvania Angler & Boater. PA Fish & Boat Commission. January/February, 2011
*Shale estimate based on 1,200 wells per year at 4.5 million gallons per well = 14.8 mgdtotal water demand - ~3 mdgof water reuse


